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SAFE WATER —- ESSENTIAL TO HEALTH 


by 


Dr Eric R. Ram* 


INTRODUCTION 


On a visit to Southern Sudan earlier this year, | 
met several women, with children slung on 
their backs, walking along a winding path, car- 
rying earthern pitchers on their heads. This 
sight became a commonplace one for me after 
a few days in the country. The women of South- 
ern Sudan commonly walk up to five or ten 
kilometers to fetch water, then trek back the 
same distance with it to their homes. This is in 
addition to their other tasks of washing, cook- 
ing and caring for their children and husbands, 
and cultivating the land to grow food. For 
many, this series of tasks is the story of each 
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day of their lives. And Sudan is no exception in 
the developing world where the collection of 
water is, primarily, the task of women. Espe- 
cially in years of insufficient rain, women must 
undergo extreme hardship in order to fetch 
water from remote places. Since much time 
and energy is spent in collecting water, little 
time is left for other family activities, including 
health care. 


The importance of safe drinking water and 
sanitation in the control of such diseases as 
diarrhoeas, typhoid and paratyphoid fever, shi- 
gelloses, salmonelloses, cholera, infectious 
hepatitis, amoebiasis and giardiarsis has been 
well established. However, according to a 
recent global survey conducted by the World 


In the developing world, the collection of water is, primarily, the task of women, who must often undergo 
extreme hardship to fetch water from remote places. 


Health Organization (WHO), 78 per cent of the 
world’s rural population is without reasonable 
access to a safe and adequate water supply. In 
absolute numbers, this means that 1230 mil- 
lion people, excluding the population of the 
People’s Republic of China, are without ade- 
quate water supply. Of these, more than 700 
million are children; and this is of particular 
note in 1979 — the International Year of the 
Child. These numbers are growing faster than 
safe water supplies are being installed. Only 38 
per cent of the population in developing coun- 
tries have access to safe drinking water. 


The urgency of the need to do something about 
the situation has been well expressed by the 
United Nations’ declaration of an International 
Water Supply and Sanitation Decade (1981- 
1990), whose motto is “Fresh Water for All by 
1990”. The importance of water in the context 
of health services was also emphasized during 
the 1978 WHO/UNICEF International Confer- 
ence on Primary Health Care, held in Alma-Ata, 
USSR. 


WATER - A BASIC NEED 


Safe, adequate and accessible supplies of 
water, together with sanitation, are recognized 
as basic health needs and essential compo- 
nents of primary health care. Many of the 
diseases affecting underserved populations, 
especially the rural poor and slum dwellers, 
could be greatly reduced by meeting these 
basic health needs. Plentiful supplies of clean 
water help to decrease mortality and morbi- 
dity, in particular in infants and children, as 
well as making life easier for women. 


A survey on the relation between water supply, 
disposal of excreta, and health has been con- 
ducted through twenty-eight studies in various 
parts of the world. It suggests that a significant 
relation does exist between an adequate, safe 
and convenient source of water and the inci- 
dence of waterborne and water-related dis- 
eases. The studies provide empirical evidence 
that the closer a family lives to protected water, 
the lower will be the incidence of diarrhoea. | 
The ease with which reasonably good water 

can be obtained by users seems to be the key 


Water is an essential element for many areas of development. 
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factor. Several 


studies have stressed that 
simply providing safe drinking water, or only 


providing facilities for disposing of excreta, 
without the other half of the solution, will be 
unlikely to lead to an improvement in health. 


Water is an essential element for many areas of 
development. At the 1978 Alma-Ata Confer- 
ence on Primary Health Care, it was said that 
water for household use is as important as 
water for domestic animals, farm irrigation, 


. Table 1 
DISEASES RELATED TO DEFICIENCIES IN WATER SUPPLY OR SANITATION 


Group 


Diseases 


Route 


Leaving 
Man (a) 


WATERBORNE DISEASES 


Water acts as a passive vehicle for the 
infecting agent. The contamination of 
the water occurs through poor sanita- 
tion. 


@ WATER-WasHED DISEASES 


Inadequate quantity of water and poor 
personal hygiene create conditions fa- 
vourable for their spread. The intest- 
inal infections in this group also relate 
to lack of proper human waste disposal. 


Cholera 

Typhoid 
Leptospirosis 
Giardiasis 
Amoebiasis 
Infectious hepatitis 


Route 
Entering 
Man (a) 


Relevant Measures 


Gy ie 


Scabies 

Skin sepsis 

Yaws 

Leprosy 

Lice & typhus 

Trachoma 

Conjunctivitis 

Bacillary dysentry 

Salmonellosis 

Enterovirus diar- 
rhoea 

Paratyphoid fever 

Ascariasis 

Whipworm (Entero- 
bius) 
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Improve quality. Aim for maximum mi- 
crobiological quality of water. 
Improve sanitation. 


Improve quantity. Provide a greater vol- 
ume of water, facilitate access, and 
encourage its use. Improve sanitation, 
personal hygiene. 


WATER-BASED DISEASES 


A necessary part of the life cycle of 
the infecting agent takes place in an 
aquatic animal. Some are also affected 
by waste disposal. Infections spread 
other than by contact with or ingestion 
of water have been excluded. 


WATER-RELATED VECTORS 


Infections are spread by insects that 
breed in water or bite near it. Ade- 
quate piped supplies may remove peo- 
ple from the biting areas or enable 
them to dispense with water storage 
jars where the insects breed. Unaffect- 
ed by waste disposal. 


FECAL DISPOSAL DISEASES 


A group of water-based type infections 
likely to be acquired only by eating un- 
cooked fish or other large aquatic 
organisms. 


Urinary schistoso- 
miasis 

Rectal schistoso- 
miasis 

Dracunculosis 
(Guinea worm) 


Yellow fever 
Dengue + dengue 
hemorrhagic fever 
West-Nile & Rift 
Valley Fever 
Arbovirus enceph- 
alitides 
Bancroftion filariasis 
Malaria (b) 
Onchocerciasis (b) 
Sleeping sickness 
(b) 


Clonorchiasis 
Diphyllobothriasis 
Fasciolopsiasis 
Paragonimiasis 
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B (Simulium Fly) 
B (Tsetse fly) 


Fish 

Fish 

Edible plant 
Crayfish 


Reduce contact with infested water. 
Protect water source. Improve sanita- 
tion. 


Clear vegetation. Avoid need to: visit 
source. Provide reliable supply. Get rid 
of stagnant water. 


Proper disposal of fecal materials. Eat 
well-cooked fish. 


(a) -F = feces+.O%— oral; -U = 


urine; 


P = percutaneous; 


C = cutaneous; 


B = 


(b) These are usually related to natural standing or flowing surface water. 


bite; 


N = nose; S = sputum 


Source : World Bank Research Publication: Village Water Supply — Economics and Policy in the Developing World, 1976, p. 32 


(Adapted.) 


3 


energy and industry. It follows that pro- 
grammes and activities to supply water and 
sanitation should be considered within the fra- 
mework of total development efforts. 


WATER-RELATED DISEASES 


The first consequence of lack of water is 
disease. WHO estimates that as many as 80 
per cent of all diseases in the world are asso- 
ciated with water. Table 1 shows that this 
association can take one of several forms. 
Some relevant disease-prevention measures 
related to water are suggested in the last 
column of the table. 


An astonishing number of people suffer from 
water-associated diseases at any one time: in 
round figures, there are 400 million with gas- 
troenteritis, 160 million with malaria, 30 mil- 
lion with river blindness, 200 million with schis- 
tosomiasis. Diarrhoeal diseases, especially 
among infants, constitute a major cause of acute 
morbidity and mortality throughout the develop- 
ing world. Skin and eye infections are also a major 
cause of ill health in the water-washed cate- 
gory and are reduced by increasing the quan- 
tity and availability of the water supply, almost 
irrespective of its quality. Therefore, a ground 
rule can be postulated: that in all low-income 
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Increasing the quantity and availability of water 
supply for personal hygiene has important health 
benefits. 


Community “water boards” or health committees choose a caretaker to be trained and supervised in 
maintenance of wells, care of a pump and disinfection of the well. 
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regions, efforts should be directed to bringing 
abundant year-round quantities of water close 
to where people live. Conventional wisdom 
would add that all water supplies, with the 
possible exception of underground water 
sources, should be treated to improve quality; 
such treatment will pay additional dividends in 
improved health. 


COMMUNITY INVOLVEMENT IN 
WATER DEVELOPMENT 


Too often, engineers and technicians go to vil- 
lages to install water facilities such as hand 
pumps, expecting the villagers to use them 
immediately and for long periods of time. If this 
does not happen, it is concluded that the vil- 
lagers are ignorant and have no motivation to 
use clean, safe water. However, the truth of the 
matter is that villagers have seldom been con- 
sulted on the subject of water needs, and sel- 
dom prepared in the use and maintenance of 
facilities. 


Conversely, it has been seen time and again 
that, with proper consultation and guidance 
from community leaders, people can be moti- 
vated to help in the construction, operation 
and maintenance of water facilities for their vil- 
lages. Experiences show that when villages 
have formed locally elected “water boards” or 
have given responsibility for water develop- 
ment to existing community health commit- 
tees, that the day-to-day operation, manage- 
ment and maintenance run smoothly and well. 
The villagers, of course, require technical 
advice and assistance from the district or state 
government. Local “water boards” or health 
committees help collect funds for the main- 
tenance of wells, choose a caretaker to be 
trained and supervised in the care of a pump, 
arrange for disinfection of wells and educate 
the people in the proper use and maintenance 
of a water system. 


To ensure that the community does partici- 
pate in the development of water for their vil- 
lage, it is important that they be involved from 
the planning stage onwards so that they see 
the development as their own programme. In 
this way, the community's involvement deep- 
ens and, in the implementation stage, they can 
and will claim responsibility. 


The positive role of community participation in 
water development can be illustrated by events 
in Malawi. Here, participation of local people 
was the key to success in bringing piped water 


to over 150,000 villagers in water-scarce 
areas, at a cost of about USS3 per head. The 
villagers dug all the trenches, laid the pipes 
(supplied by the government and aid agencies) 
and constructed concrete aprons and soak- 
away pits. Small-scale demonstrations were 
initially used, leading to large public meetings 
where there was a chance to discuss all 
aspects of the new system. As the project 
evolved, the concept of a “barefoot engineer” 
was introduced; three-week training courses 
were conducted under tents for men who had 
been carefully selected by the community and 
charged with responsibility for the local system. 


Another example of the importance of commu- 
nity participation in the installation and opera- 
tion of a water supply system comes from the 
Philippines. There, the International Institute 
for Rural Reconstruction (IIRR) identified the 
hydraulic ram pump as a possible solution to 
the water supply problem of upland villages in 
the Cavite region. A questionnaire, designed to 
gauge the villagers’ acceptance of the proposed 
system and their commitment to paying for 
and maintaining it, was administered in three 
villages. The third, Batas, accepted the project 
along with all the attendant responsibilities, af- 
ter ithad been thoroughly explained at a village 
assembly. Installation was accomplished with 
village labour and the hydraulic ram now provi- 
des a continuous supply of water to the village. 
The total cost to Batas of the system, which 
provides 5760 gallons per day to the popula- 
tion of 1250, was USS 400. Since its installa- 
tion, the community's enthusiasm for the pro- 
ject — what the IIRR team calls the “technical, 
social and economic appropriateness of the 
system” —- have greatly contributed to its 
success, and the simplicity and economy of the 
technology have allowed the community to 
modify the system to suit their own needs 
without IIRR input. 


NEED FOR AN EFFECTIVE 
MAINTENANCE SYSTEM 


Experience shows that when water-system 
equipment such as hand pumps, tanks, filters 
and cisterns have been provided, there is often 
neglect in arranging for their operation and 
maintenance. Even the simplest of compon- 
ents require timely routine maintenance to 
prevent breakdown or malfunctioning and to 
preserve the investment. A non-functioning 
water supply system is of benefit to no one. It is 


a 


impossible to estimate the numbers of wells, 
pumps and water systems standing idle for 
lack of preventive maintenance. The ultimate 
responsibility for the continuous functioning 
and maintenance of equipment or a system lies 
with the community, at a local level, backed by 
a national programme. 


A good example of this comes from the State 
of Tamil Nadu, in India, where a three-tier 
maintenance system was recently introduced. 
Since 1971, the State of Tamil Nadu has instal- 
led about 15,000 deep-well hand pumps and 
about an equal number of shallow-well hand 
pumps, serving over 16,000 villages in the 
rural areas of the State. The three-tier system is 
intended to ensure maintenance of these wells 
and pumps, and is embodied in the following 
service personnel: 


1) Caretaker at Village Level 


An interested and enthusiastic volunteer, who 
usually lives close to the hand pump, is chosen 
from among the villagers. He may be a farmer, 
shopkeeper, artisan or social worker. He is 
given a two-day orientation course on the 
importance of drinking water supply and on 
the mechanism, operation and servicing of 
hand pumps. He is trained to attend to minor 
repairs and is supplied with basic tools. He is 
also given pre-stamped and addressed post- 
cards in the local language. When a break- 
down occurs, the caretaker tries to fix it. If he 
can not do so, he specifies the type of repairs 
needed on two postcards, one of which he 
posts to the block-level “fitter” and the other to 
the Tamil Nadu District Water Supply and Drai- 
nage Board mobile team. So far, 1620 care- 
takers have been trained in Tamil Nadu State. 


2) “Fitter” at the Block Level 


One “fitter” for every 100 hand pumps is 
appointed at block level. He is under the super- 
vision of the Block Development Officer. Upon 
receipt of a request from a caretaker, the fitter 
proceeds to the village and attends to repairs, if 
the problem is located in the “top end” of the 
mechanism. 


3) Mobile Team at the District Level 


In case of need for major repair, it is the mobile 
team at the district level which proceeds to the 
village upon receipt of the postcard. There is 
one such team for every 1000 hand pumps and, 
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hence, this often involves a delay of a week or 
more. To reduce this wait, the Tamil Nadu 
Government is now recommending one such 
team for every 500 hand pumps. Any expenses 
incurred in the repairs are shared by the 
government and the local “gram panchayats” 
(village councils). 


The effort made to set up an effective mainten- 
ance system in one village (Erandoli) in the 
Miraj Integrated Health Services Project in 
Maharashtra State, India, is noteworthy. The 
villagers fitted a small motor to the pump in the 
bored well to pump water to a small waterhead 
tank, made out of a cement barrel. They assign- 
ed the task of maintenance to a local man 
who lived nearby and rana bicycle repair shop. 
The village paid him 30 rupees (USS5) amonth 
for the job. He turned the motor on until the 
tank was full and looked after its maintenance. 
Because they paid him a fee, however small, 
the villagers valued the service more. 


FINANCING COMMUNITY WATER 
DEVELOPMENT PROGRAMMES 


In order that the maximum number of people 
can benefit, it is necessary to find low-cost 
solutions and to establish sound long-range 
financing for water development projects. 
Revolving funds certainly offer one excellent 
method of financing because of their flexibility 
and adaptability to local needs and conditions. 
To start with, the funds need to be established 
at national, regional and local levels to provide 
capital for the construction and development 
of the community water source. The local 
people can contribute in terms of money, ma- 
terial or labour and can decide on the suitable 
period of development and return of loans. The 
loans are recovered by having the benefited 
community repay the fund. As the payments 
come in, they are available to finance other 
community water development efforts. 


Recent studies in Latin America indicate that 
repayment schemes tend to promote effective 
organization at the local level. Communities 
soon get used to community financing of servi- 
ces received and one of the major benefits seen 
is increased community involvement. 


According to a WHO and World Bank estimate, 
USS140,000 million would be needed to pro- 
vide “clean water for all by 1990”. Where will 
all this money come from? It will require the 
joint effort of government at national, state and 
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Figure 1 (by Stuart J. Kingma) 
Domestic collection and storage of rainwater. 


local levels, and of non-governmental agencies 
and church organizations; it will also require 
the communities’ own contributions. It is not 
simply a question of money, however. It also 
means setting a new priority — water — and the 
willing determination to meet the target. The 
Alma-Ata Declaration (see CONTACT No 47, 
October 1978) speaks of the need to involve 
the community in primary health care as a 
whole and certainly, such involvement is 
essential if the Water Decade targets are to be 
met. 


SOURCES OF WATER 


The first step in designing a water system is to 
choose a suitable source or combination of 
sources of water. The source must be capable 
of supplying enough water for the community. 
If not, another source or perhaps several sour- 
ces will be required. Some of these sources are 
listed below, and ways to tap them for human 
consumption and use are suggested. 


1) Rainwater (See Figure 1) 


In certain parts of the world, such as the coun- 


tries of the Mediterranean littoral, rainwater 
catchments and reservoirs have been con- 
structed and used for thousands of years. In 
some cases, the catchment basin is on the 
ground and in other cases, the run-off from 
roofs is collected. Reasonably pure rainwater 
can be collected from housetops made of tiles, 
slates, galvanized iron, aluminium or asbestos 
sheeting, but not of thatch or lead. The roof 
guttering should slope evenly towards the 
downpipe. If collected correctly and properly 
stored, this water is not contaminated, provi- 
ded also that the collection is carried out 
during periods of regular rainfall. Dirt, dead 
leaves and bird droppings will accumulate on 
the roof during dry seasons. It is best to let 
these be washed off by the first few rains, with 
collection and storage beginning when roof 
and gutters are clean. A wire mesh should be 
placed over the top of the downpipe to prevent 
it from becoming clogged with leaves. It may 
be convenient to locate a storage barrel beside 
the house for domestic use of water and to run 
the overflow to an underground tank or cistern 
where it can be stored until needed in the dry 
season. 


One can estimate how much rainwater can be 
collected, based on the roof area and the yearly 
rainfall, in the following way: 
One millimeter (mm) of rainfall on one 
square meter of roof will give 0.8 liters of 
water, allowing for evaporation. So, if the 
roof measures 5m X 8m, and the average 
annual rainfall is 750 mm, then the amount 
of rainwater which can be collected in a year 
is equal to 
5X8 X 750 X0.8 = 24,000 liters per year. 
If this could all be stored, it would provide for 
that family during the next year 


24,000 
365 
2) Springs 


= 66 liters on average per day 


Springs are found mainly in mountainous or 
hilly terrain. Spring water usually flows from a 
deep “water-bearing layer” of sand or gravel, 
and comes to the surface because changes in 
the configuration of clay or rock strata forces it 
upward. The local people usually know of 
most springs in their area. Spring water can 
generally be used without prior treatment if the 
springs are properly protected by bricks, con- 
crete or masonry constructions so that the 
water flows directly into a pipe without ever 
being open to pollution from outside. It is 
usually possible to arrange for the storage 
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reservoir or tank to be at a level lower than the 
spring, and the transfer pipe operates by 
simple gravity power. 


To protect a spring, one should dig back into 
the hillside to the water-bearing layer to where 
the water flows from the “eye” of the spring. A 
collection chamber, sometimes referred to as a 
“spring box”, should be built here (see Fig. 2). 


lockable 


cover 


impervious laye ==—S== collection point 
— > 


a. A spring box. 


minimum 


bund planted 8m 


with hedge 


protective 
ditch 


water bearing 
layer 


storage tank 
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b. Protected spring connected to a silt trap. 


Figure 2 (after Sandy Cairncross and Richard Feachem) 


Before the back of the box is built, loose stones 
should be piled against the eye of the spring. 
This will serve to make a foundation for the 
spring box, and to prevent the spring water 
from washing soil away from the eye. The box 
should be covered with a concrete slab so that 
it is protected from outside pollutants. The slab 
should be removable or contain a “manhole” 
so that it is possible to get inside to clean it 
when necessary. When the spring box is com- 
plete, the space behind and around it should be 
filled with soil. Care in construction is necess- 
ary to prevent surface water from running down 
the hillside and into the box. At the bottom, level 
with the eye, the space should be filled with 
gravel or sand at least as coarse as the water- 
bearing layer. To make sure that the running 
water does not stagnate near the spring, an 
overflow pipe or gutter can be built leading toa 
point 5-10 meters away. 
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3) Wells 


In areas where groundwater is readily available 
at moderate depth, digging or drilling wells is a 
time-tested, simple and relatively inexpensive 
method of providing a good water supply for 
the community. Various means can be used to 
construct wells: 


a. Hand-dug Wells 


In many parts of the 
world, hand-dug 
wells serve as a ma- Y 
jor source of drink- 
ing water. Their dia- 


meter and depth 
vary from place to 
place. Experience 


Shee a es Hand-dug well 
shows that it is diffi- 


cult for two men to dig a well if its diameter is 
less than 1.2 meters. 


With the exception of wells sunk into conso- 
lidated rock, an inner lining of permanent 
materials such as brick, stone, masonry, 
reinforced concrete, etc., is to be recom- 
mended. The lining serves several purposes. 
It provides protection during construction 
against caving and collapse; it retains the 
walls after completion, thus prolonging the 
life of the well; it acts as a seal to prevent pol- 
luted surface water from entering the well; it 
isolates and protects the aquifer (the under- 
ground stratum of flowing water) from pollu- 
tion; and it acts as a foundation and support 
for the well top and any pump or other 
mechanism which may be fitted on comple- 
tion. Masonry, stone and brickwork are 


Strong sheet 


metal cover 
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Figure 3 (after S. Rajagopalan and M.A. Shiffman) 


Hand-dug well with cement lining. 


UNICEF photo by Matheson 


In many parts of the world, hand-dug wells serve as a major source of drinking water. 


widely used in many countries and can be 
very satisfactory if conditions are right. 
Where materials are available but no skilled 
masons, it is necessary to train people in the 
construction and lining of wells. Where 
cement and sand are available, it is relatively 
easy to train unskilled workers to pour con- 
crete into place, under supervision. Steel and 
timber are not recommended as lining mate- 
rials (see Figure 3). 


Whenever a well is dug, a raised parapet 
should be constructed around its outer rim 
to protect the well from the inflow of outside 
dirty water. The wall should be high enough 
to prevent children and animals from falling 
into the well. 


Such a hand-dug well usually has an open 
top and is likely to become polluted. It is 
necessary, therefore, to disinfect the well 
regularly, particularly if the bucket-and-rope 
system is employed to retrieve the water. 
Methods of well disinfection are described 
later in this paper. 


It is also possible to improve existing wells 


by putting a reinforced concrete apron over 
them and fixing a hand pump with which to 
draw water (see Figure 4). Provision for a 
lockable manhole should be made in the 
concrete slab to allow chlorination of the 
water in the well. 
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Figure 4 (after E.G. Wagner and J.N. Lanoix) 
Improving an existing well. 


b. Bored Wells of well have a mechanism known as a pump 
cylinder which is inserted down the well. For 
proper functioning of the pump, the cylinder 
should not be more than 5 meters above the 
well point (see Figure 5). 


It is possible to use a boring technique in soft 
soils, sand and limestone, particularly in 
delta areas where this type of soil is most 
common. (This method is 

7 not feasible where under- 
ground formation is hard, 

such as rock or stone.) Such 

wells can be bored by hand, 


using such tools as earth , ae slope down 

borers, hand augers, spiral el ihe rom we 

augers and rock chisels. A SEE ee ie ‘cone 

small hole of about 30- ASUS EW NENES ey as Os a mm 
SY = = 


50 cm deep and of sufficient 
diameter to allow the intro- 
duction of the borer, is first 
dug in the ground with an 
ordinary pick or crowbar. 
From then on, boring pro- 
ceeds to the desired depth. 
The shape of the internal spiral in the head of 
the boring instrument allows the loosened 
soil or gravel to rise upwards. From time to 
time, the borer is raised out of the hole, toge- fe 
ther with the soil extracted. Once the boring ee 
is completed and the water-bearing stratum = 
deeply penetrated, small-size pipes with ie 
screen or Strainers attached are lowered into 
the hole, a pump is installed and the well is 
completed by the construction of an ade- 
quate platform and a barrier to contaminat- 7 “2 wel! with a driven well point. 
ing surface water. 
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3 m minimum 
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Figure 5 (after Sandy Cairncross and Richard Feachem) 


d. Drilled Wells 
c. Driven Wells 


A driven well is made by pushing a pointed 
strainer, called a “well \)\ 
point”, into the 
ground. A well point is 
a specially made steel 
tube with a point at the 
lower end and holes, 
or slits, in the sides 
through which water 
can filter. 

A well point is driven 
into the ground, using 
a simple mechanism 
for hitting the top of 
the pipe with a heavy 
weight. As each length 
of pipe goes down, ad- Driven tube well 
ditional lengths of steel pipe are fixed to 
the top. The top end of the pipe is protected 
from damage while driving with a steel end 
cap or wooden block. 


Drilled wells are constructed with the help of 
machines especially designed and manufac- 
tured for this purpose. These machines are 
called drilling rigs, and they are generally of 
two types: the “cable tool” or percussion 
type, and the rotary. They are mounted ona 
truck. Drilling wells is specialized work, 
requiring training and experience. In some 
countries, it is possible to hire a drilling rig 
from a private contractor or the government. 
Boreholes can be drilled to over 100 meters 


well point 


Most well points are between 30 and 50 mm 
in diameter. The pumps used with this type Borehole 
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Pakistan 


deep, even through rock. However, there can 
be no guarantee that water will be found. It is 
important, therefore, to choose very care- 
fully exactly where a borehole should be dril- 
led, with the help of experienced and trained 
people, together with information gleaned 
by hydrogeological surveys. If the water 
level in a borehole is over 60 meters down, it 
is difficult or even impossible to pump it up 
by hand and powered pumps are needed. 


e. Hand Pumps 


For most communities using wells of the 
three types described under a., b. and c. 
above, the use of hand pumps is the most 
appropriate way to efficiently get their 
water. A hand pump is easy to install. Most 
work by moving a piston up and down ina 
cylinder. In certain types, the cylinder is at 
the bottom of the well, and the piston is con- 
nected to the surface by a steel pump rod. 
There are very sturdy, relatively low-price 
pumps available of this type and which are 
capable of drawing water up to 25-30 meters 
upwards. Another type is called a “suction 
pump” and has a cylinder at the top of the 
well. This type is suitable only for shallow 
wells of up to 7 meters in depth. For each of 
these types, upkeep is simple and inexpen- 
sive. 


The most important thing about a pump is its 
maintenance. (See section entitled “Need for 
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: Various types of wells and pumps which can be constructed to provide a good water supply for the use of 
the community. 
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Latin America 


an effective maintenance system” including 
the description of the three-tier mainte- 
nance system adopted by the State of Tamil 
Nadu, earlier in this paper.) 


f. Hydraulic Ram Pumps (See Figure 6) 


When a supply of water is required at a level 
which is considerably higher than that of a 


1] 
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Hydraulic ram 


spring or other source, the hydraulic ram is 
one of the simplest and cheapest devices for 
pumping it upwards. Its economy and sim- 
plicity consist in its requiring no engine and 
hence no electricity or manual power. The 
hydraulic ram makes the water pump itself. 
Two factors are necessary for this: 
— The hydraulic ram must be situated well 
below the water source. Its raising power 


Figure 6 (after E.G. Wagner and J.N. Lanoix) 
Hydraulic ram 


A = Supply—iitres/minute 

B = Difference in elevation between ram and supply-power head 

C = Length of drive pipe 

D = Difference in elevation between ram and highest point to which water is to be ele- 
vated—pumping hezd 

E = Total length of suppty pipe 

F = Stand-pipe, necessary in case of exceedingly long drive pipe 
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derives from the momentum of the wa- 
ter stream falling from the source to the 
ram and moving through it. 

— The source must produce a supply of 
water in considerable excess of the 
amount needed since the hydraulic ram 
pumps only a small percentage of the 
water flowing through it. 


The water is conducted to the ram through 
a drive- pipe, laid at a gradient of about 1in 
10 to 1 in 7, according to the volume of 
water pumped. The pressure of water so 
obtained serves to work the ram. 


The ram itself functions with two working 
parts which are an adaptation of the water 
hammer principle. A combination of val- 
ves of suitable dimensions are placed with- 
in a small cistern and fitted with an air 
chamber. The alternate opening and shut- 


ting off of the water supply by the valve 


and the consequent release and checking 
of the water pressure forces a certain por- 
tion of the water upwards. 


The higher the desired height of the 
supply, the smaller is the amount of water 
delivered. Between 7 and 14 times as 
much water is required to work the ram 
than will be raised. A small amount of wa- 
ter with plenty of fall will pump as much 
water as a greater quantity with a small 
fall. 


The hydraulic ram pump requires very 
little maintenance. Rubbish must be clea- 
red away from the strainer in the intake, 
and the rubber valves must be replaced 
when they wear out. When the water 
source is a spring, the ram can continue to 
function continuously and a great deal of 
water is pumped over a 24-hour period. 


The ram does not work under water and 
should, therefore, be fitted above flood 
levels. It must be firmly bolted down on a 
concrete foundation and a drain provided 
for carrying waste water away from the 
escape valve. It should be located as near 
as possible to both the source and the 
delivery point, while still maintaining the 
lowest possible elevation. It should be wa- 
tertight, with the strainer at the top to keep 
rubbish particles out of the water. 


Since only a small percentage of the water 
flowing through the ram is pumped, the 


surplus can be used for other purposes 
such as crop irrigation. 


PURIFICATION OF WATER 


The major health benefits of plentiful water 
supply will not be obtained if the water con- 
tains pathogenic organisms. Such organisms 
are responsible for many water-borne diseases 
and must be destroyed. Rainwater, highland 
stream water, springwater and some ground- 
water is generally good and little or no treat- 
ment is required for it. But surface water, that 
is, water from lowland rivers, unprotected 
shallow wells and some underground sources 
may be contaminated and should, therefore, 
be purified. 


Various forms of treatment are available to 
improve water quality and safety for human 
consumption. Some of the simpler methods of 
water purification which can easily be adapted 
to rural conditions are discussed here. 


1) Storage and Sedimentation 
(See Figure 7) 


The simplest method of treatment is storage in 
a covered tank. Water quality can also be 
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SECTION A-A 
Figure 7 (after Sandy Cairncross and Richard Feachem) 


A simple sedimentation tank for flows up to 2000 /iters/ 
hour. 


improved in a large tank by sedimentation, the 
process by which silt and other solid materials 
sink slowly to the bottom of the tank. During 
storage, there is substantial reduction of bac- 
teria, especially pathogens; this will not hap- 
pen of course if organic matter has fallen into 
the tank (e.g., leaves, frogs, etc.). It should be 
remembered that sedimentation does not 
remove all of the harmful organisms from pol- 
luted water, although, if water can be stored 
for at least two days, it will be free of bilharzia- 
causing schistosome larvae. Sedimentation 
does help to make silty water clearer. It will 
produce completely clean water only if a spe- 
cially designed tank is used and chemicals are 
added to the water to help the process. Sedi- 
mentation naturally is more effective in combi- 
nation with slow sand filtration and chlorina- 
tion. 


In any storage tank, the inlet should be above 
the top water level, while the outlet should be 
about 10 cm above the bottom of the tank, and 
they should be arranged on opposite sides of 
the tank. Sedimentation tanks need to be 
cleaned out regularly and, therefore, require a 
drainpipe. Cleaning the tank is much easier if It 
has a floor which slopes to the drain point. 


2) Filtration 


Some types of water filters, if correctly operat- 
ed, can remove up to 99 per cent of bacteria. 
Slow sand filtration, for example, is an excellent 
method of water treatment for rural water sup- 
plies. It can give good results with a minimum 
of operational and maintenance skill. Although 
sand is the most convenient material for filter- 
ing water, other materials, such as burnt rice 
husks, may be used. Whatever material is used, 
the particles should be fairly uniform in size, 
preferably between 0.3 mm to 1.0 in diameter. 


a. Slow Sand Filter (See Figure 8) 


A slow sand filter consists, basically, of a large 
tank, containing a bed of sand. The water filters 
down through the sand to a set of drains which 
take it to an outlet chamber. The filter does not 
work by a simple straining process alone. The 
sand grains in the top layers of the bed become 
coated with a sticky deposit in which bacteria 
and microscopic plants multiply. These form a 
very fine straining mat in the top few millime- 
ters, as well as killing most other micro-orga- 
nisms which do pass through. 


A tank with walls which rise about 2.5 meters 
13 


: eat ee “et 
cross section lonctitudinal section 


FILTER INLET 
Fae zn CHAMBE 


YIOWWHD = 13971NO | 


VLLIGITTTLLILLLELD ) CLAD LPT PC TTLT LS XL. 7 
Don Inlet 


filter sond | 0.7m 
ines Pmt, 
dariiapniarnanazins ane rata Laan]! 0. 3m Hae, 
a7 LETT Lt Tes es UL ETL LLL 
7 drai ee 


ELEVATION 


Figure 8 (adapted by CMC; after Sandy Cairncross and 
Richard Feachem) 


Slow sand filter. 


above its floor and a base at least 3 square 
meters in size (for example, one meter wide 
and 3 meters long) will have a filtration capa- 
city of 400 liters per hour. Increasing the size 
of the tank in its floor area (not in height) in 
increments of 3 square meters will increase its 
output by increments of 400 liters per hour. 


The sand should be at least 70 cm deep and at 
least 1 meter of water should be maintained 
above the sand to provide filtration pressure. 
Between the sand bed and the drains, there 
should be 3 or 4 layers of clean gravel, each 7- 
8 cm thick. The gravel particles in each layer 
should be of uniform size, with the particle size 
twice as large as in the layer above. Thus, the 
first layer on the floor of the filtration tank, also 
covering the drains, should contain particles of 
about 25 mm in diameter. The next layer might 
be about 10 mm diameter, the next about 5 
mm, and the next 2 mm in diameter. On top of 
this, the sand is poured, making the entire fil- 
tration depth approximately one meter. 


The drains beneath the gravel may be made of 
bricks, laid together without cement, making 
an arched tunnel. A small tank of only one 
meter width need have only a single drain 
down the middle leading to the exit into the 
outlet chamber. For larger tanks, branches can 
be added to the drain so that the drains are 
never more than one meter from each other or 
from the walls. The outlet chamber is construc- 
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ted with a partition wall which reaches a height 
a little above the top of the sand in the filtration 
tank; this ensures that the sand will remain 
covered with water even if inflow is stopped. 
As filtration proceeds, water flows over the 
partition in the outlet chamber and is available 
for the outlet pipe. 


Ideally, an inlet chamber is also built to allow 
particles in the incoming water to settle and 
not contaminate the sand. All four sections of 
the unit should have floor-level drains for 
cleaning purposes. The entire unit should, of 
course, have a secure cement cover provided 
with manhole covers for access. A small wire/ 
screen-protected air vent is also necessary if 
the cover is airtight. A float-valve regulator can 
be installed to maintain the water level in the 
filtration tank. 


If the water being treated is reasonably clean, a 
slow sand filter may function for weeks or even 
months without cleaning. When necessary, 
however, the slow sand filter can be cleaned by 
raking off the top 20 mm of sand from the sur- 
face of the sand bed and discarding it. This 
layer should be replaced by new clean sand. 
The old sand can be washed, flushed copiously 
with water and re-used. 


b. Household Sand Filter (See Figure 9) 


A household sand filter is easy to build and can 
remove most of the silt, cysts, ova, schisto- 
some larvae and large organisms but not all 
bacteria from water. A 200-liter steel drum 
with a removable lid should be thoroughly 
cleaned out and disinfected with bleaching 
powder. A hole should be made in the side of 
the drum near the bottom, and a tap fitted to it. 
The drum should also have two holes in the 
side, near the top, for an inlet and an overflow. 
The overflow hole should be 5 cm above the 
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Figure 9 (after Sandy Cairncross and Richard Feachem) 


A household sand filter; capacity: 1 /iter/min. 


inlet and should be connected to a short length 
of pipe, covered over by a mesh to keep out 
mosquitoes. Next, a layer of small stones, 
about the size of peas, should be placed at the 
bottom of the drum, to a depth of about 5 cm 
above the outlet hole, and the drum filled to 
within 10 cm of the top with fine clean sand. 
Sand particles of 0.2 to 0.5 mm size are prefer- 
able, but particles of up to 1 mm size can be 
used. Before use, the filter should be filled with a 
stong chlorine solution and left to stand for 12 
hours, then flushed by running water. The taste 
of chlorine will remain for a few days, but will 
eventually disappear. 


A saucer can be placed on the surface of the 
sand below the inlet; this will prevent the ero- 
sion of a hollow in the top of the sand from the 
incoming water. The outlet pipe from the tap at 
the bottom should be brought in a loop on the 
outside up to the level of the top of the sand. 
The cover of the drum should be tightly in place 
to prevent contamination of the water. A 
second drum or storage tank can be mounted 
below the filter and a tap fitted at its bottom. If 
the filtered water has an unpleasant taste, 
adding a layer of charcoal near the top of the 
sand may remove it. 


During operation, the outflow tap should be 
open only alittle, to allowa filtration rate of one 
liter per minute. The flow of water at the inlet 
should be continuous, just enough to keep the 
filter full, with slight overflow. The filter should 
be cleaned when the flow dwindles, normally 
after a few months. This can be done by draining 
out the water and scraping off a very thin layer, 
about 10mm thick, of the sand surface. The 
new surface should then be lightly raked or 
scratched to leave it loose. After several such 
cleanings, the sand bed must be topped up to 
its original level with clean sand. If charcoal is 
also being used, it can be replaced at the same 
time. 


3) Disinfection 


The disinfection of drinking water to avert 
waterborne disease in situations where water 
supplies can not be adequately protected is 
important. The following simple methods of 
disinfection are available: 


a. Boiling Water 


Most dangerous germs are destroyed when 
water is boiled. To be effective, however, 
boiling must continue for at least 10 minutes, 
after which the water must be cooled as 


rapidly as possible and then protected from 
any fresh contamination. This method of 
disinfection is very expensive because of the 
large quantities of fuel continuously required 
for it. It is particularly limited in areas where 
firewood is difficult to obtain. It can, there- 
fore, be used only for small quantities of 
water. Since boiled water does not contain 
any dissolved gas, its taste is altered; it is 
possible to aerate it and make it more pala- 
table. 


b. Chlorination 


Among the chemical methods available for 
disinfection of water for large-scale use, chlori- 
nation has been found to be the most effec- 
tive method. It Kills pathogenic organisms 
and most other bacteria, but does not com- 
pletely sterilize the water (which, however, is 
not necessary for drinking). Chlorine is a very 
active agent and reacts quickly with a variety 
of organic and inorganic matter that may be 
present in water. For this reason, enough 
chlorine must be added to water to leave 
extra free chlorine for bactericidal purposes 
after these reactions have taken place. The 
amount of chlorine needed is known as the 
“chlorine demand” of the water. Sufficient 
chlorine should be added so that a chlorine 
residual of about 0.5 parts per million (0.5 
mg/liter) is left after 30 minutes’ contact. 
The amount of chlorine necessary to disin- 
fect water varies from one water supply to 
another and from season to season. 


In its natural form, chlorine is a gas and can 
be used either in this or in liquid form in most 
urban water supply systems. However, for rural 
water supply systems, a chlorine solution can 
be made from bleaching powder. Bleaching 
powder, or chlorinated lime, is a white pow- 
der which contains about 38 per cent of 
available chlorine when freshly made. This 
compound is generally available in 100 Ibs 
(45 kg) drums. On exposure to air, light and 
moisture, it rapidly loses its chlorine content 
and, therefore, should be stored in a dark, 
cool, dry place, in a closed container resis- 
tant to corrosion. Another type of powder 
available is high-test hypochlorite, which 
contains about 70 per cent available chlo- 
rine. Some trade names for this powder are 
“HTH”, “Perchloron” and “Pittchlor”. These 
products are generally available in packages 
of 5 Ibs (2-3 kg) and in cans of up to 100 Ibs 
(45 kg). 


Chlorine can also be secured in tablet forms 
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A village health worker demonstrates well disinfection. 
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which are sold on the market. Some com- 
mercial tablets available are “Halazone”, 
“Chlor-dechlor” and “Hydrochlorzone”. 
Directions for their use are usually given on 
the package. They are quite good for disin- 
fecting small quantities of water, but are very 
costly. 


To make one liter of about one per cent stock 
chlorine solution, one liter of water should be 
added to either 40 grams (2) tablesponn- 
fuls) of bleaching powder; to 15 grams (one 
tablespoonful) of high-test hypochlorite; or 
to 250 ml (one cup) of liquid bleach. To chlo- 
rinate water, 3 drops of this one per cent 
solution should be added to each liter of wa- 
ter; or 30 ml of the solution to 120 liters of 
water. If the water is clean but coloured like 
very weak tea, the amount of solution would 
need to be doubled. After dosing, the water 
should be thoroughly mixed and left to stand 
for 30 minutes before being used. 


c. Disinfection of Open Wells 


Most bored and drilled wells do not require 
disinfection. However, open wells do, anda 
simple method of disinfecting them is des- 
cribed briefly here. The most effective and 
cheapest method of disinfection is by using 
bleaching powder. To do this, one needs 


firstly to know how much water is in the 
well (volume). This can be estimated by meas- 
uring the depth of the water (height in 
meters) and the well diameter (in meters). 
The average of several readings of the above 
measurements should be taken since wells 
are not usually of uniform dimensions. The 
following formula may then be used to 
establish the approximate volume of water 
in a well: 


3.14 xd2xh 


Volume of water = x 1000 liters 


(liters) 


(Note: one cubic meter = 1000liters of water. 
d = well diameter in meters 
h = height of water in meters). 


The appropriate amount of chlorine must 
then be added to the well. The table in Ap- 
pendix A or the chart in Appendix B can be 
used to determine how much bleaching 


powder is needed for a particular volume of © 


water. 


In order to use the chart in Appendix B, 
which was developed by the Integrated 
Health Services Programme in Miraj, Maha- 
rashtra State, India, and used by the rural 
health workers there, a knowledge of the 
average depth of water and the diameter of 


@ A, 


the well is all that is required. The correct 
amount of bleaching powder needed is given 
on the basis of these statistics, previous cal- 
culations on the volume of water having 
been made and built into this chart.* This 
method is, therefore, very simple and saves 
much time. It indicates the amount of 
bleaching powder needed for rudimentary 
disinfection. With experience and slight ad- 
justments, a better degree of disinfection 
can be obtained. 


After the amount of bleaching powder requi- 
red for disinfecting the well has been calcu- 
lated, the powder should be placed in a 
bucket and a thin paste made by adding wa- 
ter. Then, more water should be added until 
the bucket is nearly three-fourths full. It 
should be well stirred and allowed to settle 
for 5-10 minutes. The solution is then trans- 
ferred to another bucket and the lime or 
chalk at the bottom is discarded. The lime 
should not be poured into the well as it in- 
creases the hardness of the well water. The 
bucket, tied to a rope, and containing the 
chlorine solution, is lowered some distance 
below the water surface and the well wa- 
ter is agitated by moving the bucket up and 
down quite vigorously. This should be done 
several times so that the chlorine solution 
mixes thoroughly with the inside well water. 
The water should not be used until 30 min- 
utes have elapsed after this procedure is 
completed. 


d. Pot Chlorination 


Other simple and effective methods of well 
disinfection, using non-mechanical ap- 
pliances suited to small rural water supplies 
and wells, have been devised. Among these, 
pot chlorination has proven to be quite 
effective. 
i. Single pot chlorinator (see Figure 10): 
A simple earthern pot is filled with a mois- 
tened mixture of 1.5 kg of bleaching pow- 
der and 3 kg of coarse sand (1.5 mm size 
particles). The pot is suspended in the 
well about one meter below the low- 
water level. The pot should have a 12-15 
liter capacity, with two 6 mm diameter 
holes on opposite sides, about half-way 
down the pot. The mouth of the pot 
should be covered with polyethylene and 
should be lowered into the well by means 
of a rope and suspended away from the 


*The measurements in the chart are given in feet but may be 
easily converted into meters (1 meter = 3.281 feet). 


Figure 11 
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Figure 10 (after S. Rajagopalan and M.A. Shiffman) 
Single pot chlorinator. 


points at which water is withdrawn. This 
method can disinfect wells with with- 
drawal rates of 1200 liters per day, for 
about one week. 


Double pot chlorinator (see Figure 11): 

This method, which has been devised by 
the National Environmental Engineering 
Institute of Nagpur, in India, is an improve- 
ment on the single pot method. It con- 
sists of 2 cylindrical pots, one placed in- 
side the other. The inner cylindrical pot is 
about 16 cm in diameter and 28 cm high 
and is filled with a moist mixture of one kg 
of bleaching powder and 2 kg of coarse 
sand particles of approximately 2 mm in 
diameter, to a level of about 3 cm below a 
hole (one cm in diameter) in the top por- 
tion of the pot. The pot should then be 
placed inside an outer cylindrical pot (25 
cm in diameter and 30 cm high). The out- 
er pot should have a hole (one cm in dia- 
meter) about 4 cm above the bottom. The 
mouth of the outer pot is covered with 
polyethylene sheet and the whole as- 
sembly is lowered into the well by means 
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Figure 12 


of a rope, to about one meter below the 
water level. This can chlorinate wells con- 
taining about 4500 liters of water, with a 
daily withdrawal rate of 350-4 50Oliters, 
for 2—3 weeks. 


Coconut shell chlorinator (see Figure 12): 
In Malaysia, coconut shells are used as 
containers in what is called the “Pahang 
Continuous Chlorinator”. A big coconut 
shell, with the husk removed and the ker- 
nel scraped out, is cut into two parts. A 
plastic bag containing a mixture of about 
2 kg of bleaching powder and clean sand 
in equal portions is placed inside the 
lower part of the shell and the mouth of 
the bag is closed with a rubber band. The 
2 coconut halves are then fastened togeth- 
er by rubber bands passed through sta- 
ples at 3 peripheral points. Three holes of 
0.5 cm in diameter are burnt through the 
container body with a red-hot rod, just 
below the centre, and 2 holes of 0.8 cm 
diameter are punched in the middle of 
the plastic bag, enabling the disinfectant 
to pass out through the shell into the 
body of the water to be disinfected. The 
shell chlorinator is hung by 3 raffia cords, 
passed through 3 staples about 30cm be- 
low the water level. This device can disin- 
fect wells with a daily withdrawal rate of 
about 90 liters, for about 3 weeks. 


. Test for Presence of Chlorine: 


The chlorine demand of water varies con- 
siderably from one time to another, due to 
dissolved substances which are present 
in the water. Therefore, it is important to 
check whether the amount of bleaching 
powder put in is producing the desired 
bactericidal effect. This can be done by 
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using one of the two following chlorine 
demand tests. The orthotolidine test 
can be carried out 30 minutes after blea- 
ching powder solution has been added to 
water. Commercially produced equip- 
ment for carrying out this test is simple to 
operate, compact and easily transpor- 
table. One ml of orthotolidine reagent, 
when added to 100 ml of water, gives a 
yellow colour which indicates the pres- 
ence of residual chlorine. Yellow colora- 
tion is matched against colour discs, sup- 
plied with the equipment, which indicate 
sufficient levels of residual chlorine. If the 
test shows that the residual chlorine is 
less than 0.5 p.p.m. (mg/liter) after 30 
minutes, then the amount of bleaching 
powder used should be increased. 


The starch-iodine test is a simple one 
which was used long before the commer- 
cial method described above came into 


being. It can be used to get an approxim- - 


ate idea of the presence of chlorine in the 
water, when orthotolidine is not available. 
It requires visual judgement on the part of 
the tester. Two bottles are needed — one 
for the starch solution (e.g., rice water) 
and the other for potassium iodine crys- 
tals. A test tube is also needed. Thirty min- 
utes after disinfecting the well, some 
water is drawn off to half fill the test tube. 
A tiny pinch of potassium-iodine crystals 
is added and the tube is shaken for about 
3-4 minutes, until the crystals are well 
dissolved. Three to four drops of starch 
solution are then added. If the solution 
turns a faint violet colour, this indicates 
an overdose of chlorine, and no colour 
means not enough chlorine is present. 


SUMMARY 


The health benefits of clean, safe water have 
been referred to throughout this paper. Water 
as a basic health need, water-related diseases, 
the importance of community involvement in 
water development and the necessity of effec- 
tive water maintenance systems, have all been 
touched upon here. An overview of some of the 
practical means of obtaining safe, clean water 
supplies, available to rural populations, follow- 
ed. Perhaps it would be fitting, in conclusion, 
to cite just one striking example of how provi- 
sion of safe, clean water can benefit people’s 
health. In Malawi, water is brought down in 
pipes, by gravity flow, from the Mulanje Moun- 
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tains to over 400 village taps, in an area of 100 
square miles (160 km*). During a 1974 cholera 
outbreak, an average of 20 persons per village 
(among villages which averaged 350 residents 
each) were attacked by the disease. In the vil- 
lages with tap water, however, no more than 
one case per village was reported and, in each 
instance, the person concerned had visited an- 
other village where safe, clean water was not 
available on tap. 


Malawi has used a water system appropriate to 
its geographic and topographic situation. In 
other countries, systems appropriate to their 
needs and resources will need to be found. 
Since 80-90 per cent of people in developing 
countries live in rural areas, our efforts must 
be geared towards these areas. Methods of 
tapping water sources and purifying them 
should be neither sophisticated nor expensive. 
A few examples of appropriate methods have 
been provided here. Details can be drawn from 
manuals which exist in great quantity. What is 


The village tap. 


most important is that we include water as an 
integral part of our health and development 
programmes. 


“Clean water for all by 1990” — it sounds like 
a tall order. And, in fact, technically it is a gi- 
gantic task. To provide safe drinking water to 
about 2 billion people will involve elaborate 
planning, implementation procedures, the set- 
ting up of new priorities in which water moves 
to the top of the list, political will, involvement 
of communities, joint efforts on the part of gov- 
ernment, non-governmental organizations, 
churches and the people and, of course, pool- 
ing of resources. It is estimated that invest- 
ment at the rate of USS3000—-4000 million a 
year, over 10 years, would be required to pro- 
vide solutions to the problem of inadequate 
water supplies for the world’s peoples. 


If anyone thinks that this is a large sum for the 
global community to raise, however, let them 
remember that the developed nations spend 
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over USS100,000 million per year on alcoholic 
beverages alone and that the world’s govern- 
ments together spend USS300,000 million 
per year on arms. Thus, diverting only 3 per 
cent of the bill for alcoholic drinks, or cutting 
back the expenditure on the instruments of 
death and destruction by a mere one per cent, 
could provide the funds for clean water for all 
by 1990. 


In the final analysis, all the money, resources, 
planning and action on the part of govern- 
ments and other agencies must come to 


nought if people do not participate in, and take 
responsibility for, the task of providing safe, 
clean water for themselves and their communi- 
ties. Thus, the question of how such full partici- 
pation can be obtained is perhaps the one in 


most urgent need of an answer, or answers. 


Where answers have been found — in the form 
of successful community participation in water 
development programmes — these deserve the 
closest attention and study from all involved in 
the effort to provide “Fresh Water for All by 
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AMOUNTS OF CHEMICALS NEED TO 
DISINFECT WATER FOR DRINKING 


Water 


Bleaching powder High strengh 


Liquid bleach 


(m3) (25-35%) (g) calcium hypochlorite (5% sodium 
(70%) (g) hypochlorite) (ml) 
1 2.3 1 14 
We2: Se lez Wy, 
1.5 3.5 1.5 21 
2 a Bu 28 
2.5 6 2.5 35 
3 7 3 42 
4 9 4 56 
5 12 5 70 
6 14 6 84 
7 16 i 98 
8 19 8 110 
10 Pee: 10 140 
172 28 12 170 
15 oo V5 210 
20 50 20: 280 
30 70 30 420 
40 90 40 560 
50 120 50 700 
60 140 60 840 
70 160 70 980 
80 190 80 1100 
100 230 100 1400 
1.20 280 120 1700 
150 350 150 2100 
200 470 200 2800 
250 580 250 3500 
300 700 300 4200 
400 940 400 5600 
500 1.O 500 7000 
Appendix A 


Use one of the chemicals listed in the table and choose the 
amount according to the quantity of water in the distribu- 


tion tank, cistern or well. 
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PUBLICATIONS ON WATER AND SANITATION 


Low-Cost Technology, Options for Sanitation - A State-of-the-Art Review and Annotated Bibliography by 
Witold Rybczynski, Chongrak Polprasert and Michael McGarry. IDRC-103 e, 1978. 184 pages. 

This review and annotated bibliography is a joint publication of the International Development Research 
Center (IDRC) and the World Bank. A variety of published and unpublished articles and documents deal- 
ing with conventional as well as alternative approaches to technical aspects of collection, treatment, re- 
use and disposal of human wastes, with a special emphasis on developing countries, are compiled in this 
book. 


For additional information, write to: 
International Development Research Center 
Post Box 8500 
Ottawa 
Canada KIG H9 


Rural Water Supply and Sanitation in Less-Developed Countries - A Selected Annotated Bibliography by 
Anne U. White and Chris Sevious. IDRC-028e, 1974. 82 pages. 

The introduction to this book contains a clear overview of the diverse and complex problem of rural 
water supply. It offers an analysis of questions of safe water and health, costs and expected benefits, and 
appropriate technology and training. The material reviewed in the bibliography is organized under the head- 
ings: “General”, “Technology” and “Health and Diseases”. Unpublished documents containing useful 
data or evaluations have also been included. A final section lists other annotated bibliographies bearing 
directly on rural water supply and sanitation. 


For additional information, write to: 
International Development Research Center 
(above address) 


Water, Health and Development - An Interdisciplinary Evaluation by Richard Feachers et al. Tri-Med Books 

Ltd, 1978. Illustrated. 286 pages. Price: £3.25 + 25p postage and packing. 

This book is written by a group of nine authors representing the engineering, economics, social anthro- 

pology, microbiology and medical statistics disciplines. It is largely based on an evaluation of village water 

supply in Lesotho which the team conducted over an 18-month period. Their findings are presented in 

Part |. In Part Il, these findings are used as the basis for a general discussion on aspects of planning 
® and design of rural water programmes in developing countries. 


For additional information, write to: 
Tri-Med Books Ltd. 
5 Tudor Cottage 
Lovers Walk, Finchley 
London N3 1JH/ U.K. 
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REQUEST TO CONTACT SUBSCRIBERS 


Our mailing list for CONTACT has been growing in leaps and bounds. The information requested below 
will help us, not only to “clean” our list, but also to gain a clearer picture of the different interests, disci- 
plines and areas of work of our subscribers. We would, therefore, by very grateful if you could spare a few 
moments to complete this questionnaire and return it to us in an envelope addressed to: 


Christian Medical Commission 
World Council of Churches 

150, route de Ferney 

CH-1211 Geneva 20, Switzerland 


Please note: Your address, as it appears on the envelope in which this issue of CONTACT was sent to 
you, should be cut out, and returned to us, together with this questionnaire form. 


ls your address, as it appears on this envelope (attached herewith) correct? 
If not, please give correct address. (Please print clearly.) 


Do you receive the correct number of copies of CONTACT? 


If not, how many copies do you require? 


In the following list, please check all the categories that apply to your own work. 


1. Church Offices 3. Governmental agencies (continued) 
L] Regional councils of churches _] National office 
L] National councils of churches L] Regional or provincial office 
L] Local.ecumenical councils [] Local or district office 
L] National denominational offices L] Institutional or hospital staff 
L] Local church or diocesan offices 
4. Intergovernmental or UN agency 
® BSC TIMIEACIOTIC Ve Noi oon dios a iene At 
PASTE ENG OUNET MOM-GOVEMTIITICM a aiticrceccenccecnrnnnttrrarereesecceetreneetvneessanetuniunnnseeyntnnneatennenetesnbntatenansasonsnrntaetenen 
organizations (Voluntary agencies) C1] International headquarters 
L] Church-related LCL] Regional office 
L] Non-sectarian L] National office 
L] International office [1] Field office 
_] National headquarters 
C1] Regional or local office 5. Health education or training programme 
[ ] Programme or project office [] Medical schools, libraries 
L] Field work [J Nursing schools, libraries 
Type of agency: L] Health auxiliary training centres 
[] Health care service [] Other categories of training. Specify : 
Fel Developmiert: Work: ee ttenng netstat 
[é] Coordination a ec A ioe eee ee RSE ees wer acon nee pasta ves oW hacia eapiane capaci one cust cv eucantinsayie Cauda vamanaascnbesecN 
1) Relief or disaster service L] Documentation centres 
6. Others 
3. Governmental Agencies L] Private practitioners 
L] Ministry or secretariat for health L] Interested individuals 
L] Other ministry. Specify: PROTO OTA Ai a eee aR ge ae eg 


Sues OGLSATIO eit abauod aE PCAN EC 
ni inmsttib ett ih ewisig. sodels 2 ing ot onias 
icy W luleta yay ye soleil pigew S + 

ree eqclevne Aa i 2a of Fi py i 


ise 


Atta 


: TOATHSD Yo e¢iqad te redmun roe 
Serkipg: “gin si 
ogelse art “ia Horse 
- 
; ino 2 
PX.0oM tj 
i iauget. | 
toy fe ah o 
LG yi. 

{ are @ | 
eae 2 
‘7 é 7 5 ay} <— . | 


iw af derloatin) I sini? no 


TT ing 4 rie SY Tes Ori io 364008 hi. ae webs 
cir? iw vedtegot au of Seamanay ‘bow on 
ee ai 


oe . en oe 


rae 


‘ viiealo sink meee, vembbs toe 


